Chinese J Prev Med 23(5):270-273, 1989. 


Analysis of Risk Factors for Female Lung 
Adenocarcinoma in Haerbin: Indoor Air 
Pollution li’arjg’ Fv-lin, et at., Department 
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Yenchuan 

An investigation including a matched cave control! 
study and measurement of indoor air pollution, of 
risk factors for female lung adenocarcinoma in 
Haerbin showed that high coal consumption indc\ 
(HCCI f?/f=10.59). indoor smog pollution in winter 
(OR = 15.19) and low ceiling height of the living 
room (OR = 12.49) were main risk factors for the 
cancer. It was further confirmed by the measurement 
that the mean daily measured concentrations of TSP 
and Bap in inhabitants' bedroom in winter were 4.4 
and 26.7 times respectively as high as those of 
outdoor air concentrations. No significant association 
with cigarette smoking and indoor passive smoking 
was found. 
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ABSTRACT: 


KEY WORD: Lung Tumor, Adenocarcinome, Female, Air 
Pollution, Coal, Smog. 


Some research has shown that pulmonary squamous carcinoma 
and pulmonary small cell carcinoma have a close relationship to 
cigarette smoking, but the pulmonary adenocarcinoma, especially 
in female, bears a little relation to cigarette smoking(l—3). 
Its main risk factor is still unknown. Pulmonary adenocarcinoma 
accounts for a large proportion in Chinese women(4). So, we 
investigate the risk factors for female pulmonary adenocarcinoma 
in Haerbin City. The research includes two aspects. 

I. Case-contral Study of Female Pulmonary Adenocarcinoma 
in Haerbin. 


MATERIALS and METHODS 

1. Case, Item and Method: 

This 1:1 matched-pair study was performed on fifty-five 
females, 30—69 years old, who had confirmed diagnosis of 
pulmonary adenocarcinoma between January 1985 to November 1986. 
All cases were residents of Haerbin City. The controls were 
randomly selected from female resident of Haerbin City with the 
same age ()?5 years) . 

The researchers surveyed the cases and controls with a 
uniform questionaire which included housing condition lasting 
more than three years after birth, history of using fuel, 
cooking, indoor smog pollution in winter (WISP), indoor and 
outdoor air pollution around the housing area, occupation', 
cigarette smoking and passive smoking (PS) and history of chronic 
pulmonary disease (CPD). 

2. Statistical Method: 

The latent period is usually more than 20 years when 
nonoccupational factors cause pulmonary carcinoma. Therefore we 
analysed the residential history data for the 10 years from 1955 
to 1964. We calculate weighted mean if the subjects moved, 
screened out suspicious risk factors with X-—MH test and analyse 
the significant related factors with Conditional Logistic 
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Regression Analysis. All calculations were done on an IBM PC/XT 
computer. 


RESULT: 

1. Test for matching: the cases and controls wrer matched for 
nationaly, marital status, education and the time of living in 
Haerbin' City. (P>0.05) 

2. The relationship between pollution of the housing micro¬ 
environment (HME) and pulmonary adenocarcinoma: A single factor 
analysis showed that there were significant difference in seven 
items which were sifted out from among twenty suspicious risk 
factors. Five items among them related to the pollution of HME 
with high OR value (Table 1) 

Table 1. Significant Risk Factors of HME Pollution Related to 
Pulmonary Adenocarcinoma (Maximun Likelihood Method) 


a 



Variable 

X. 

XI 

Coal Consumption 
Index ( CCI )* 

11.29 

X2 

WISP • 

4.90 

X3 

Free Ventilation 
between Bedroom 
& Kitchen (FVBK)* 

4.04 

X4 

Other Fuel Con¬ 
sumption* 

2.97 

X5 

Low Ceiling 
Height (<2.5 M) 

3.97 

X6 

PCD 

2.76 

X7 

Noxious Occupa¬ 
tional History 

3.28 


OR 

95% Cl 

P 

6,18 

2.13 — 17.92 

0.0005 

3.75 

1.16—12.08 

0.014 

2.86 

1.03 — 7.96 

0.023 

2.38 

0.89—6.35 

0.04 3 

4.33 

1.02 — 18.32 

0.024 

2.57 

0.84—7.84 

0.049 

2.63 

0.92—7.48 

0.036 


2 

*Coal Consumption (kg) per year - Housing Area (M»)=CCI 
*FVBK=There is no seperation between bedroom and kitchen or 
warming and cooking in bedroom 
*Other fuel refers to wood, straw and bark etc. 

The above-mentioned seven items were fit by the Conditional 
Logistic Regression Model with the stepwise contrast technique. 
Three items [ CCI (XI), WISP (X2) and Low ceiling of house (X5) ] 
were in keeping with the model , and there was obvious 
synergistic action between them (Table 2). 
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Table 2. Parameter Table of Conditional Logistic Regression 

Analysis Fit to Seven Items Related to Pulmanory Adenocarcinoma 


Quantity of Likelihood Func- 
Parameter tion Logarithmic 
Value 


li Value and 9S % Cl 
XI X2 X3 


0 


-38.12309 


1 

2 

3 


31.63661 

-27.32787 

-23.5642 


1.85 

(0.48 — 3.22) 

2.17 1.93 

(.78—3.56) (.42—3.44) 


2.3 6 

(.75 — 3.97) 


2.72 2.56 

(1.03 — 4.41) (.09—5.03) 


According to the relationship between OR and B(5), OR value 
that were transformed from XI, X2 and X5 are 10.59, 11.59 and 
12.49 respectively. This indicates that the pollution of HME 
plays an important role in the onset of female pulmanory 
adenocarcinoma in Haerbin City. 

3. Other factors: The OR value for exposure to CPU and noxious 
occupational factors such as asbestos, polycyclic aromatic 
hydrocarbon (PAH) and Hi etc. in the onset of pulmanory 
adenocarcinoma are 2.57 and 2.63 respectively. 

No significant difference in cigarette smoking and its index 
(daily quantity of smoking: X quantity of smoking year), PS and PS 
index and other nine items were seen. 


II. Determination of the Indoor Air Pollution: 

This determination was to further understand the effect of 
indoor air pollution and the effect of high CCI and FVBK on 
indoor air pollution. 


MATERIALS and METHODS 


1. Purpose and sampling method: In order to understand the 
effect of CCI and FVBC on the pollution of indoor air, we used 
the factors influential in HME such as the height of room, amount 
of indoor cigarette smoking etc. as the matched-pair comparison 
factors, Thirteen families that warm their house by a coal stove 
were selected from the above-mentioned control group for this 
determination. They consisted of four families with a high CCI 
(including one family of FVBK) and nine families with a low CCI 
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(including four families of FVBK and five families of non-FVBK). 

KC-8301 dust sampler and "49-type" filter membrane were 
employed to collect samples in the bedroom continuously for 
seventy-two hours at a flow of 13 liter per minite. 

2. Index and method of determination: The method of increasing 
weight in filter membrane was employed to measure the total 
suspended particulate (TSP) and inhalable particulate (IP). 3,4- 
benzopyrene (Bap) was determined by paper chromatography and 
fluorescent spectrophotometry(6). 

Sampling was performed from December 1986 to January 1987. 
Related meteorological data was kindly provided by Meteorological 
Bureau of Haerbin City. 


RESULT: 


1. Indoor air pollution in Haerbin City in winter: The mean 
daily measured concentration of TSP in inhabitants' bedrooms in 
winter was as high as 0.67 mg/m . This is about 4 times higher 
than the Criterion of China Air Sanitation. IP that is more 
harmful to human account for 90 % of TSP and the concentration of 
Bap is about 26 times higher than recommended sanitary criterion 
(Table 3). 

Table 3. Mean Daily Concentration of TSP, IP and Bap in 

Inhabitants' Bedroom in Winter 


Sample No. 

TSP(Mg/M’) 

IP(Mg/M 5 ) 

IP/TSP (%) 

Bap (ug/100 M 3 ) 

1 

1.03 

0.88 

85 

5.05 

2 

0.99 

0.88 

89 

4.42 

3 

0.86 

0.81 

94 

5.86 

4 

0.82 

0.71 

87 

5.11 

5 

0.7 5 

0.71 

94 

5.98 

6 

0.67 

0.55 

82 

3.99 

7 

0.67 

0.60 

90 

2.50 

8 

0.59 

0.54 

92 

1.29 

9 

0.58 

0.54 

93 

2.26 

10 

0.53 

0.46 

86 

2.03 

11 

0.52 

0.4 5 

86 

2.03 

12 

0.42 

0.39 

93 

2.67 

13 

0.42 

0.39 

93 

1.06 

Median 

0.67 

0.55 

90 

2.67 


2. Analysis of factors related to indoor air pollution: 

High CCI: The concentration of Bap and TSP in the bedroom in 
the families with high CCI is high as well. (P<0.03) (Table 4) 

FVBK: When CCI is of the same level, the concentration of 
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Bap in the bedroom of FVBK is higher than that in the bedroom' of 
non-FVBK. It approaches the significant level (Table 5) 


Table 4. Mean Daily Concentration of Bap and TSP under 

high and Low CCI condition 



High CCI 


Low CCI 


CCI 

(kg/mVyr) 

TSP 

(mg/m 3 ) 

Bap 

(ug/l00m*) 

CCI TSP 

(kg/m J /yr) (mg/ra 5 ) 

Bap 

(ug/100m*) 

254 

0.99 


4.42 

80 

0.49 

1.65 

226 

0.67 


3.99 

in 

0.59 

1.29 

159 

0.75 


5.98 

113 

0.52 

2.03 

200 

0.86 


5.86 

40 

0.67 

2.50 

X1=0.82 

X2 = 5 

.06 


Yl-0.57 

Y2 = 

1.87 

tl=3.12 

t2=5 

.64 


P1=0.02 

P2 = 

0.0013 


Table 5. 

Mean 

Daily 

Concentration of Bap and TSP 



Under FVBK and 

Non-FVBK Condition 



FVBK 



Non-FVBK 


CCI 

TSP 


Bap 

CCI TSP 

Bap 

(kg/m’/yr) 

(mg/m 3 ) 

(ug/lOOirr) 

(kg/m J /yr) (mg/m' ) (ug/lOOm l ) 

254 

0.99 


4.42 

226 0.67 

3.99 

114 

1.03 


5.05 

113 0.53 

2.03 

114 

0.82 


5.11 

105 0.42 

1.06 

52 

0.42 


2.67 

71 0.58 

2.26 

XI—O'.82 

X2 

=4.31 


Y1=0.55 Y2=2.34 


tl=l' .78 

t2 

=2.37 


P1=0.13 P2=0.056 



DISCUSSION 


The relationship between indoor microenvironmental pollution 
and female pulmonary carcinoma is still an unsolved problem. 

About 90 % of human life is spent indoors. So, it is very 
important to study the effect of the quality of indoor micro¬ 
environment on health. In the northen city of China, coal is the 
main fuel (especially before the 1970s). People usually close 
windows during the long period of winter so that the smog 
produced by cooking, warming and cigarette smoking etc. is 
difficult to disperse. It causes serious pollution of the housing 
microenvironment. Haerbin City is a typical northen city of China 
with high mortality of lung cancer, among which adenocarcinoma 
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accounts for about 50%. Our study showed that pulmonary 
adenocarcinoma is closely related to high CCI and the other four 
factors reflecting pollution of HME. This reflects indirectly the 
level of exposure and extent of pollution of HME. According to an 
estimation from a research institute in Shanghai(7), the amount 
of Bap exposure to the inhabitant who uses a coal stove as fuel 
in Shanghai is equal to the amount of Bap came from smoking 20 
cigarettes per day. Our Conditional Logistic Regression Analysis 
showed that high CCI, WISP and low ceiling of a house are main 
risk factors for pulmanory adeno- carcinoma, and the B value 
associated with these three factors increase significantly. This 
is easy to understand because a house with FVBK will cause the 
pollution of HME, low ceiling and high CCI will aggravate the 
pollution of HME. The results of indoor air determinations 
confirm 1 that the pollution of HME is more serious in the families 
with high CCI. Gao, et al reported that the relative risk for 
women suffering from lung cancer living in a house full of smoke 
is 60% higher than that living in the house with no smoke or less 
smoke(8). Our results in this study are similar with that, and is 
consistent with the report in Xuanwei County (9). It must be 
mentioned that the OR value of WISP is as high as 15.19. This may 
be due to the high concentration of PAH contained in smog. 
According to a Japanese research report(lO), there is a positive 
correlation between the onset of pulmonary adenocarcinoma and the 
concentration of PHA. 

Owing to the small quantity of the cases, CPD and noxious 
occupational history reach significant level only when using 
single factor analysis. The relation between these factors and 
pulmonary adenocarcinoma is worthy of further research. 
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